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DETAILED ACTION 

The previous final rejection mailed on Aug.20, 2004 has been withdrawn and the 
prosecution has been reopened. 

Claim Rejections • 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claims 1 , 8,17 and 26-28 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over US 6,337,520 (Jeong et al) in view of US 6,433.842 (Kaneko et al) 
and US 6.310,674 (Suzuki et al). 

Claims 1.8. 17 and 26-28 . Jeong discloses (col.6, line 56 - col. 8, line 49; Flgs.9 
-1 1 ) a TFT substrate structure used in a LCD device comprising: 
(concerning claims 1 and 26): 
substrate (100); 

TFT having gate electrode (21 0) and source (61 0)/drain (620) electrodes on 
the substrate (100); 

passivation film (700) fomned on an entire surface of the substrate (100) and 
having contact hole (71 0) in the drain electrode (620) of the TFT; 
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pixel electrode (800) connected to the drain electrode (620) thought the 
contact hole (710), and the drain electrode (620) having a single-layer 
structure; 

pixel electrode (800) formed of ITO layer with thickness of 300 -2000 A, that 
would be a sufficient thickness according to the dependent claim 6 in which 
the pixel electrode has a thickness of approximately 500 - 2000 A. 
(concerning claims 8 and 27): 
substrate (100): 

gate electrode (2 1 0) and gate pad (220) fomned of Al or Al alloy (metal film) 
on the substrate (1 00), and the gate line (200) also formed of Al or Al alloy ( 
same material); 

pixel electrode (800) formed on the metal film, such as fomied on the gate 
electrode (210) or gate pad (220) (metal film); 

pixel electrode (800) formed of ITO layer with thickness of 300 -2000 A, that 
would be a sufficient thickness according to the dependent claim 6 in which 
the pixel electrode has a thickness of approximately 500 - 2000 A. 
(conceming claims 17 and 28): 

forming gate line (200) including a gate electrode (210) and gate pad (220) on 
substrate (100); 

forming gate insulating film (300) on the entire surface of the substrate (100); 
forming amorphous silicon layer (semiconductor film) (400) atx>ve the gate 
electrode (210); 
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forming data line (600) including a data pad (630) to form source and drain 
electrodes (610,620) of TFT at both sides above the semiconductor film 
(400); 

forming passivation film (700) on the entire surface of the substrate (100); 
' forming contact holes (such as 710, 720,730) in the drain electrode (620), the 
gate pad (220) and the data pad (630) of the TFT; 
forming transparent conductive film such as ITO film, in each pixel region, 
such as pixel electrode (800) connected to the drain electrode (7), gate ITO 
layer (810) connected to the gate pad (220) and data ITO layer (820) 
connected to the data pad (630) through contact holes (710,720,730); 
pixel electrode (800) fonmed of ITO layer with thickness of 300 -2000 A, that 
would be a sufficient thickness according to the dependent claim 6 in which 
the pixel electrode has a thickness of approximately 500 - 2000 A; 
drain electrode (620) having a single-layer structure, and the data pattern also 
can have single layered structure (col.8, lines 29-30). 
Jeong does, not disclose the pixel electrode made of an amorphous transparent 
conductive film or a polycrystalline transparent conductive film for preventing a 
generation of a galvanic effect. 

However, Kaneko discloses (col.5, lines 47-51) that amorphous indium tin oxide 
(a-ITO) or indium zinc oxide (IZO) (amorphous transparent conductive film) allows for 
use of a weak-acid etchant is preferably used as the material of the pixel electrodes so 
that the aluminum alloy (such as the drain electrode under the pixel electrode made of 
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metal) is prevented from being damaged during etching of the pixel electrodes. Even 
though Kaneko discloses that the amorphous ITO is used in case of a layered structure 
for the drain lines, but Kaneko discloses the function of the amorphous ITO and the 
property of the amorphous ITO. 

Kaneko indicates (coL5, lines 59-61) that alternately, the drain lines are 
composed of a single layer. That means in case of using single layer structure for the 
drain electrode, the material of amorphous ITO also can be used for the pixel electrode. 

Kaneko indicates (col.5, lines 61-65) that this constitution having no aluminum 
alloy eliminates the necessity of considering possible damage on the interconnection 
during etching of the pixel electrodes, allowing for use of polvcrvstalline indium tin oxide 
(poly-ITO) having high reliabilitv as the pixel electrodes . Therefore, using polycrystalline 
transparent conductive film to fonm pixel electrode would have high reliabilitv . 

Although Kaneko does not explicitly discloses the function of preventing the 
generation of a galvanic effect by a stripper, but Kaneko indicated (col.5, lines 47-51) 
that using amorphous indium tin oxide (amorphous transparent conductive film) as the 
material of the pixel electrode to prevent the damage during etching of the pixel 
electrode . 

Concerning the motivation of using amorphous transparent conductive film as the 
material of the pixel electrode, Suzuki discloses (col.4, lines 43 - 65) that the 
transparent film (transparent conductive film such as ITO) containing an amorphous 
component (amorphous transparent conductive film) is excellent in surface flatness and 
sufficiently contributing to an improvement in characteristics of a display device as a 
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display electrode, and such amorphous transparent film allows a variety of etchants 
inclusive of weak acids in an etching step during a pattern formation so as to enhance 
performances of a resultant display device provided with the transparent film as a 
display electrode. The galvanic effect means that the electrode generates galvanic 
corrosion during etching step. Therefore, using the same material such as the 
amorphous transparent conductive film or polycrystalline transparent conductive film 
with a sufficient thickness (such as 300 -2000 A) would have the same property and 
same technical results to achieve an enhanced performances and a high reliability as a 
pixel display electrode. 

Therefore, it would have been obvious to those skilled in the art at the time the 
invention was made to use a pixel electrode made of an amorphous transparent 
conductive film or polycrystalline transparent conductive film as claimed in claims 1,8, 
17 and 26-28 for achieving an enhanced performances and a high reliability as a pixel 
display electrode. 

3. Claims 2-7, 9-12, 14-16,18-24 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Jeong, Kaneko and Suzuki as applied to claims 1 , 8, 17 and 26-28 
above, and further in view of US 5,135,581 (Tran et al). 

Claims 2-5, 9-12.18-22 , lacking limitation is such that the ITO or IZO added H2or 
H2O and forms at a predetermined temperature. 

However, Tran discloses (col.2, line 20 - col.3, line 5) that a process for forming 
a light transmissive electrically conductive composition at a temperature from 20''C to 
300''C and sputtering occurs in a gaseous mixture comprising a sputtering gas and a 
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stabilizing gas such as H2 or H2O. The pixel electrode made from amorphous ITO or IZO 
also is a light transmissive conductive composition . Tran indicates (col.2, line 20 - col.3, 
line 5) that such forming process at the temperature from 20°C to 300°C and containing 
such stabilizing gas H2 or H2O advantageously reduces the visible light absorption and 
renders more stable. Based on the prior art of reference Tran disclosed the temperature 
range, the skilled in the art would perform a suitable temperature range such as 150°C 
to 350°C, and that would have been at least obvious (see MPEP 2144.05, "overlap 
ranges disclosed by the prior art" a prima facie case of obviousness exists). 

Therefore, it would have been obvious to those skilled in the art at the time the 
invention was made to use amorphous ITO or amorphous IZO forming the pixel 
electrode at a predetermined temperature and adding H2or H2O as claimed in claims 2- 
5, 9-12 and 18-22 for reducing the visible light absorption and achieving more stable 
characteristics. 

Claims 6-7. 15-16 and 23-24 . Jeong discloses (col. 12, lines 11-17) that pixel 
electrode (800) formed of ITO layer with thickness of 300 -2000 A, and the thickness 
range overlaps the thickness range 500-2000 A as claimed (see MPEP 2144.05, 
"overlap ranges disclosed by the prior art" a prima facie case of obviousness exists). 

Claim 14 . Jeong discloses (Fig. 10) that the metal film such as the drain electrode 
(620) having a single-layer structure. 
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Response to Arguments 

4. Applicant's arguments with respect to claims1-12,14-24 and 26-28 have been 
considered but are moot in view of the new ground(s) of rejection. 

Conclusion 

5. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

1) US 5,8 11, 836 (Ha) discloses (col.2, lines 5-10) that the pixel electrode is 
easily damaged during the etching process of the metal, and this damage is caused by 
a galvanic effect during wet etching. Therefore, the material amorphous ITO or IZO or 
poly-ITO is used for preventing the damage during etching of the pixel electrode caused 
by a galvanic effect. 

6. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Mike Qi whose telephone number is (571) 272-2299. 
The examiner can normally be reached on M-T 8:00 am-5:00 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Robert Kim can be reached on (571) 272-2293. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 

Mike Qi 

January 27, 2005 
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